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(57) Abstract 



Oligopeptides corresponding to segments of human Type IX collagen are useful as antigens in producing monoclonal an- 
tibodies which bind immunologically to human Type IX collagen and fragments derived from it and which can be used to detect 
their presence in biological fluids such as synovial fluid and serum. 



WO 90/08195 



PCT/US90/00283 



1 



MONOCLONAL ANTIBODY TO HUMAN TYPE IX COLLAGEN 

This invention relates to purified oligopeptides 
corresponding to fragments of human Type IX collagen and 
to monoclonal antibodies which bind specifically to human 
5 Type IX collagen. 

Type IX collagen is one of a distinct class of 
extracellular matrix proteins associated with the surface 
of collagen fibrils in cartilage.^ In patients suffering 
from degenerative cartilage diseases such as rheumatoid 
10 arthritis and osteoarthritis, the Type IX collagen is 

disrupted, so that it or fragments of it are no longer in 
their normal location and can instead be found in the 
intra-joint fluid, for example. This abnormal condition 
of Type IX collagen is symptomatic of the disease. 
15 A number of earlier publications describe the 

structure and composition of chicken Type IX collagen, 
such as Konomi, et al., J, Biol. Chemistry Vol. 261, 
6742-6746 (1986); McCormick, et al . , Proc. Natl. Acad. 
Sci. USA Vol. 84, 4044-4048 (1987); Vasios, et al . , J. 
20 Biol. Chemistry Vol. 263, 2324-2329 (1988); Svoboda, et 
al., Proc- Natl. Acad. Sci. USA Vol. 85, 7496-7500 
(1988); Olsen, et al, Anal, of NY Acad. Sci., Vol 460, pp 
141-153 (1985); Ninomiya, et al . , Proc. Natl. Acad. Sci. 
USA, Vol. 81, pp 3014-3018, (1984); Lozano, et al., Proc. 
25 Natl. Acad. Sci. USA Vol. 82, pp. 4050-4054 (1985); 

Ninomiya, et al., Biochemistry, Vol. 24, pp. 4223-4229, 
(1985); van der Rest, et al . , J. Biol. Chemistry, Vol 
260, pp 220-225 (1985); Huber, et al . , J. Biol. 



WO 90/08195 PCT/US90/00283 



-3- 

detecting the presence or absence of Type IX collagen, 
al (IX) collagen chains or fragments thereof, thus 
serving as a diagnostic tool for the presence or absence 
of a degenerative cartilage disease. In addition, the 
5 antibodies can be used to screen drugs for use against 
such disease. 

Figs 1A and IB show the amino acid sequence of 
the human al (IX) collagen chain as deduced from the 
cloned cDNAs . 

10 The cDNAs coding for the protein sequence of 

Fig. 1 were obtained by conventional extraction and 
isolation of RNA from chondrocytes derived from a costal 
cartilage specimen obtained from a female patient, 
followed by synthesis and cloning of the cDNA according to 

15 procedures well known in the art. The human cDNA library, 
was screened by filter hybridization, positive phages 
purified, and recombinant DNA isolated using standard 
procedures, and nucleotide sequence analysis was performed 
by the Maxam and Gilbert procedure as well as by the 

20 dideoxy chain termination technique. 

From the sequence of Fig. 1 the following 
segments were selected as containing the most promising- 
epitopes : 

Example 1 

25 Gly-Arg-Ala-Pro-Thr-Asp-Gln- 

His-Ile-Lys-Gln-Val- 

Example 2 

Glu-His-Phe-Ala-Glu-Met-Ala-Ala-Ser-Leu- 
Lys-Arg-Pro-Asp-Ser-Gly-Ala-Thr 
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Hybridoma supernatants were screened by ELISA 
assay. Immunofluorescence was performed on cryostat 
sections, which had previously been digested with 
testicular hyaluronidase (3.3 mg/ml in phosphate buffer pH 
5 6.0) for 0.5 hour at 37°C. Primary antibody incubations 
were for 1 hour at room temperature. Following washes 
(3x5 min) , the secondary antibody was applied 
(f luorescein-goat anti-mouse IgG) . Culture supernatants 
from non-antibody producing hybridomas were collected and 
10 utilized as negative control for primary antisera. 

Ten hybridoma strains were selected by such 
screening for each of the Example 1 and Example 2 
oligopeptides. A specimen of the culture of each of the 
ten strains was injected into a pr istane-primed mouse, the 
15 ascites collected, and the monoclonal antibody purified 

from the ascites by precipitation in 40% ammonium sulfate, 
then chromatographed on a column containing DEAE Sephacel . 
The antibodies were finally subjected to electrophoresis ~ 
on SDS-polyacrylamide gels for assessment of purity. All 
20 monoclonal antibodies were determined to be of the IgG 
class. They were of various subclasses and types as 
follows: 

IgG 1 / I c; 
IgG 2A /K; 

25 I 9 G 2B /lc; 

All of the ten purified monoclonal antibodies 
against each of Examples l and 2 were tested for 
immunoreactivity with human <xl (IX) collagen chains by 
the following procedure. Specimens of costal human 
30 cartilage were frozen in liquid nitrogen, were smashed to 
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from wxthin the amino-ternunal globular portion of the 
hu.an al(IX) chain as shown in Pig. 2 can also be 
synthesized by conventional solid state synthesis: 

Glu-Tyr-Ser-Phe-Leu-Thr-Thr-Phe- 
Arg-Met-Thr-Gly 



10 



15 



20 



Phe-Arg-He-p r o-Thr-Arg-Asn-Leu-Tyr- 
Pro-Ser-Gly 

carrier JlT*/"" 0ll *Wid. « n *>* =°upled to a 
carrxer protein by adding a single cysteinyl moiety to the 

ZT' rl: nUS - thm USin9 2 "onal cross-linking 

used as ^ =«"er-supported oligopeptides can then be 

rind 2 r i9 T S maWler anal ° 9 ° US t0 th « ° f Pi- 
1 and 2 to produce monoclonal antibodies . 

The monoclonal antibodies immunoreactive with 
cTLT: T/! lla9en a " d h — «<«> -»agen chliL 
suTtab! Vtl Y My C ° nVenti —l Procedure with any 
suitable label and employed in a conventional assay 

procedure for detect inn *-h« ~ 

Tvoe IX no! , aetSCtlng the P^sence or absence of human 
Tree IX collagen. «„«, collagen chains Qr fragments 

synovTL Sn ° f bi ° logi - 1 »»" such as serum, 

a«aved V " like ' ^ ""^"l """.to be 

assayed can assayed by elisa assays, radioimmunoassays or 

antibodre S 00nVenti0nal 1 ~" »«*» «» —oclona! 



WO 90/08195 



PCTVUS90/00283 



1/2. 



FIG. 1A 



Gly Ala Lys Gly Val Ala Gly 
Gly Lys Pro Gly Gin Met Gly 
Gly Pro Pro Gly Glu Val Gly 
Gly Ser Arg Gly Glu Leu Gly 
Gly Lys Leu Gly Ser Leu Gly 
Gly Pro Pro Gly Leu Pro Gly 
Gly Glu Pro Gly Pro Lys Gly 
Gly Glu Ala Gly Glu Arg Gly 
Gly Pro Lys Gly Ser Ala Gly 
Gly Pro Glu Gly Ser Arg Gly 
Gly Pro Pro Gly Pro Arg Gly 
Gly Leu Pro Gly Val Gin Gly 
Gin His He Lys Gin Val Cys 
Ala Glu Met Ala Ala Ser Leu 
Gly Leu Pro Gly Arg Pro Gly 
Gly Glu Asn Gly Phe Pro Gly 

******* 
Gly Asp Leu Gly Glu Lys Gly 
Pro Asn Gly Leu Pro Gly Ala 
Pro Ala Ser Tyr Gly Lys Asn 
Pro Gly Leu Ala Gly * * 



Glu Lys 
Asn Ser 
Pro Arg 
Pro Val 
Ser Pro 
Met Lys 
Glu Gin 
Glu Leu 
Asn Pro 
Leu Pro 
Val Gin 
Pro Pro 
Met Arg 
Lys Arg 
Pro Pro 
Gin Met 



Gly Ser 
Gly Lys 
Gly Pro 
Gly Ser 
Gly Leu 
Gly Asp 
Gly Ala 
Gly Asp 
Gly Glu 
Gly Val 
Gly Glu 
Gly Arg 
Val He 
Pro Asp 
Gly Pro 



Thr Gly 
Pro Gly 
Arg Gly 
Pro Gly 
Pro Gly 
Arg Gly 
Ser Gly 
He Gly 
Pro Gly 
Glu Gly 
Gin Gly 
Ala Pro 
Gin Glu 
Ser Gly 
Pro Gly 



Ala Pro 
Gin Gin 
Leu Pro 
Leu Pro 
Leu Pro 
Val Val 
Glu Glu 
Leu Pro 
Leu Arg 
Pro Arg 
Ala Thr 
Thr. Asp 
His Phe 
Ala Thr 
Pro Pro 



Glu Arg 
He Gly 
Gly Arg 



Gly Pro 
Leu Pro 
Asp Gly 



Pro Gly 
Gly Asp 
Glu Arg 



Arg Gly 
Pro Gly 
Gly Pro 
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